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四川盆地茅口组滩相孑L隙型白云岩储层天然气勘探的突破及启示

——以川tp北部地区JTl J{：天然。L、I：体勘探为例

杨雨，谢继容，赵路子，黄平辉，张玺华，陈聪，张本健，

文龙，汪华，高兆龙，山述娇(1)

缓坡型小生物礁体的精细雕刻与“一井双礁”高产气井的突破

——以川东地K长兴组小乍物礁群为例

冉崎，陶夏妍，徐昌海，张连进，黄天俊，刘蜀敏，丁孔芸，蒲柏宇(10)

渤中13．2大型整装覆盖型潜山油气田的发现及其油气勘探意义

李慧勇，牛成民，许鹏，刘庆顺，张鑫，崔海忠(19)

口匦厦四蕊

山地浅层页岩气勘探挑战、对策与前景

——以|jf{通陶家级页岩。i，J÷范I文：为例

梁兴，张朝，单长安，张介辉，王维旭，徐政语，李兆丰，梅珏，

张磊，徐进宾，王高成，徐云俊，蒋立伟(27)

基于游离气为核心的页岩气层类型划分方法

——以川南地Ⅸl、志留统龙马溪纰海相页7÷7i层为例

石强，蒋春碧，陈鹏，陈云天，王秀芹，刘凤新(37)

运用方解石脉包裹体和碳氧同位素评价页岩气保存条件

——以t{，扬子地K寒武系为例

刘安，周鹏，陈孝红，蔡全升，李海，苗凤彬，彭中勤，黄惠兰(47)

基于改进的岩石物理模型表征页岩天然裂缝特征

管全中，董大忠，张华玲，张素荣，吕修祥，王玉满(56)

富有机质页岩中石英的成因及对储层品质的指示意义

——以pq川盆地力i南部及剧缘龙，I溪组龙’一lE段为例

郭雯，董大忠，李明，孙莎莎，管全中，张素荣(65)

考虑子L径分布的页岩吸附气含量计算模型

赵军，邓佳杰，杨林，刘凯，黄科，何羽飞(75)

基于测井信息的煤层顶板水平井抽采煤层气技术

巩泽文，贾建称，许耀波，石娟(83)

■开发工程

川中地区秋林区块沙溪庙组致密砂岩气藏储层高强度体积压裂之路

郑有成，韩旭，曾冀，周长林，周朗，陈伟华(92)

苏里格气田致密砂岩气藏开发认识与稳产建议

王继平，张城玮，李建阳，李娅，李小锋，刘平，陆佳春(100)
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适用于深层页岩气井生产模拟和预测的自扩散流热耦合模型

夏阳，韦世明，金衍，陈康平(111)

基于数据驱动技术的智能试井解释方法

——以有水气藏产水气井为例 糜利栋，顾少华，薛亮，赵林(119)

-钻井工程

水平井岩屑床清洁工具的设计与试验

纪国栋，汪海阁，黄洪春，孟昭，崔柳，郭卫红(125)

自激式水力振荡器的优化设计 赵传伟(1321

油气井磨铣工具的性能评价及工作参数优选

车家琪，王旱祥，张砚雯，刘延鑫，王雨婷，杜明超，

马少华，赵玉明(140)

■集输与加工

我国“南气北送”工程的创新技术体系I．sTADIuMs

付子航，刘方，杨玉霞，冯亮，黄洁馨(149)

D．氨基酸对混合菌生物腐蚀的缓蚀行为影响分析

胥聪敏，王文渊，刘利，宋鹏迪，高豪然，陈月清(160)

一经济管理

碳中和背景下中国“十四五”天然气行业发展 周淑慧，王军，梁严(171)

碳中和目标下天然气产业发展的多情景构想

李孥，王建良，刘睿，唐旭(183)

多模型比较框架下中国天然气消费的中长期发展路径

段宏波，唐旭，任凯鹏，丁聿f193)

]匿匝圃
《新时代的中国能源发展》白皮书驻华使节线上见面会在北京召开(9) 中海

油天津分公司再获亿吨级油气发现——渤中13．2油气田(26)塔里木盆地富

满区块满深3井超深层喜获高产油气流(46) 中国石油塔里木油田公司APR

测试技术领先国际(74) 中国石油长城钻探钻井液公司优选钻井液助力超深

高温井完钻(1l 0) 国内首台9 000米同升式高钻台钻机研制成功(124) 中国

石油工程技术研究院自动化固井技术达到国际领先水平(139)本刊编辑部评

选出《天然气工业》2020年度优秀审稿专家(202)
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February 2021，VoI．41，No．2(TOTAL No．328)

Breakthrough of naturaI gas exploration in the beach fhcies porous dolomite

reservoir of Middle Permian Maokou Formation in the Sichuan Basin and its

enHghtenment：A case stIIdy of the tridimensionaI exploration of、^，eⅡJTl in the

central—northern Sichuan BasiIl 6、t，爿Ⅳ6 K，，。WE．，i，"，I譬．ZM4 0￡z口f，HU4ⅣG

PiHghui．zHANG xihud．CHEN Ct)ng．zHANG 8e哪i“ng．wEN Long?溉4NG

Hun．GAo zhnoton2．SHAN shlti iut)

Fine descriptiOn 0f ramp—type sma¨bioherms and the breakthrough of

”twO bioherms in one well”in high-yieId gas welIs：A case study of the

Changxing Formation small bioherm group in the eastern Sichuan Basin

by RAN Qi．1■o Xiaynn，xU ChnHghHl．zHANG Li“}l}⋯．HUANG Ttmuml．LfU

shumin，DjNG Kon窨y¨n．PU B“∽{

DiscOVery 0f Bozhong 13-2 Archean large monoblock Volatile buried hill

oiIfield and its oil and gas exploration significance ，]_1，￡，H“^，o，l譬．Mu

Chengmin．xU Peng．LIU Qi}19shun．ZHANG x阳，CUl Hni=hong

■GEOLOGY AND EXPLORATION

47

Exploration challenges，countermeasures and prospect of mOuntain sha¨ow

shale gas：A cased study on the Zhaotong National Shale Gas Demonstration

6“ea by LlANG Xtng．zHANG zhn()．SHAN Chnllg’un?ZHANG Jiehtti．WANG

We{xu．xU zhcngyu．L|zha(qing．MEI Jue．zHANG Lci。XU Jinbt|1 WANG

Gnocheng．XU'ulvun．JlANG LiWei

A classilication method for shaIe gas rese n，oir types with free gas as the core

parameter：A case study of Lower Silurian Longmaxi F0rmatiOn marine

shale gas reserVoirs in the southern Sichuan Basin 照l’S日了Q比f门g，删～6
Chunbi．CHEN PeHg．CHEN Yimfi“n，H，ANG xi“qill。LiU FcHgxiH

EValuation of shale gas preserVation cOndi“ons using calcite vein inclusions

and C／o isOtopes：A case study on the Cambrian strata 0f Middle 1Vangtze

aYea by LIU An．zHoU Peng．CHEN Xiaohong．CAI Quansheng?LI Hnt?

MIAo Fengbin．PENG zhongqin?HUANG Hutlnn

Characterizing the characteristics of natural fractures in shaIe based on

the modiIied petrophysical model ∞’G洲Jv Q“订，?z^o"g，DO～G D“=^o，Ig．

zHANG Hualing，zHANG surong．LYU X{uxidng，u啊NG yttmnn

Quar|乜genesis in organic—rich shale and its indicative signi6cance to resen，oir

quamy：A case study On the first submember of the 6rst Member of Lower

Silurian Longmaxi Formation in the southeastern Sichuan Basin and its

per谛her?by GUo win．DoNG DⅡzhong，LI Ming．SUN Shnshn。GUAN

QHonZhong．zHANG Surong
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75 A caIculation mOdel 0f adsorbed shale gas contents considering pOre size distri-

bⅦcIou by ZHAo Jun．DENG Jiqie．'ANG L讯．LiU Ka{．HUANG Ke．HE YtO．e{

The coaI seam mof strata抽hOrizontal weU CBM g髂draillage technol0斟b弧ed

on logging information 妙GOJvG zPⅥ℃九，。，阴觑盯c^P，?吕删砌D60，-S1Ⅲ。，“口甩

■DEVELOPMENT AND PRODUCTION

92

100

111

119

Practice 0f high-intensity VoIume fracturing in the Shaximia0 F0rmatiOn

tight sandstone gas reservoirs of the Qiulin Block，Central Sichuan Basin

byzHENG Youchens HAN xu．zENG托ZHoUC妇蓉in，z}loUbgCHEN weih稍

Tight sandstone gas reservoirs in the SuIige Gas Field：DeVelopment un—

derstandings and stabIe-production proposals 妙删JvG却f以g z删ⅣG

Chengwet，Lf Jinnydng．LI Ya．Lj Xin6睁ng．LIU Ping．LU Jiachun

Self．diffusion now and heat coupIing model appIicable to the produc·

tion simulation and prediction of deep shale gas weIls 6少删y口ng，"聊
shiming．JIN Ynn．CHEN Kdngping

An intelligent well test interpretation method based on data driVen technol-

ogy：A case study from one wate卜prOducing gas weU of water_bearing gas

tese“Ohs by MI Lidong．GU Shnohun．XUE Linng，zHAo Lin

■DRILLING ENGlNEERING

125

132

140

Design and test of a cuttings bed阳moVer for horiz叩tal weⅡs 妙月@fo如，29，

wANG Hatge．HUANG Hongchun，MENG zhao．CUl Liu．GUo Weihong

An opdmjzation design of self≈xcited hydrauuc oscmators 砂z，翻D C话￡埘门wef

Performance eValuation and wor“ng parameter optimization of milling

tools for oil and gas wells匆y(m．^口gf，纠翻ⅣG胁门xj口甩g 2Ⅲ|vG】白甩¨，P甩，

LfU№“in．WANG№弧g．DU M汹gchno．MA Shaohtln，zHAo Y“ming

^‘口fH，口，G口s J—dⅣsf，y，approVed by

the State Scientific and Technological

Commission，is a unique gas journal in

China with an over all view on science

and technology of gas industry．Starting

her nrst issue in 1981，NGI has a history

of 40 years’experience．NGI has tumed

from bimonthly to monthly joumal since

the first issue in 2004．NGI has grown

up to be one of the exclusiVely essential

joumals in China reporting on new theo—

ries and techniques related to natural gas

industry both at home and abroad，which

covers industry spotlights，geologic re—

search，geophysical exploration，drilling

engineering，deVelopment and production

storage，transportation and gas processing，

HSE technology and management，eco·

nomic management，etc．Since 20 ll，NGI

■STORAGE，TRANSPORTATION ANDGAS PROCESSlNG
h88 8180 b。。om。‘h。10u‘n81 o‘chin。8。

149

160

Inn0VatiVe techn0109y system I-STADIUMS and its application in China’s

”South to North Gas Transmission”Project 妙FU z访d”g，￡，己，F口ng，

YANG№in?FENG Linn2 HUANG Jiextn

The inhibition efrect of D．amino acid on the microbial corrosion of mixed

banerh by XU Congmin．W■NG Wenyunn．Lnj Li．SONG Pengd{．GAo

Hnoran。CHEN Yheqing

■ECONOMIC MANAGEMENT

17l

183

193

Development of China’s natural gas industry duI．ing the 14m Five-1'kar Plan in

the background of carbon neutraⅡty 砂压，oU勋“矗“t删^，G以门，￡MⅣG陷肝

IⅥulti·scenario conception 0n thedeVelopment 0f natural gas industry under

the goal of carbon neutrality 妙上，M，黝JvG撕d"，id”g￡，u JR“f，尉A，G地

China’s middle—and long-term pathways of natural gas consumption：

Based on a multi—modeI comparison framework 妙D删ⅣHo九960，翻ⅣG

地．REN Knipeng．DING Yu

Petroleum Society’s Natural Gas Profes—

sional committee．■

To obtain the infbmation on”the Authors

and Abstracts”，please Visit the English

version on our website

http：／／www．cngascn．com：81／ngi—．wl‘／EN／

volunln／current．shnnI
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窆蓬裂编i|j若錾；鎏鞫隧誊㈡垫篁斗掣枣叁

：密码授权管理 ·智能实时温压补偿

：化结构．安装方便 ·微功耗技术，多种供电方式

旧志记录完善，便于溯源 ·单向过载能力强，无需三阀组

键式”示值校准，操作简单 ·数字传感器，温度、静压影响忽略不计

多表联网，支持有线RS485和无线Zigbee接口

[{殳置、在线检表、示值校准、报表日志查询无需PC机

：、压力量程宽，特别适合有高低峰用气时段的民用燃气计量

舫护等级：IP65 ·时钟精度：误差s 0．5 s／d

’流量准确度：±0．05％ ·累计流量准确度：±O．02％

i温度范围：一25。C～+65 oC ·防爆类型及标志：本质安全型EX．bⅡBT4 Gb

测量范围：O～100 kPa，准确度：±O．2％FS

I测量范围：O～20 MPa，准确度：±O．2％FS

坝4量范围：一30。C～+70 oC．准确度：±O．5。C

：能力：”黑匣子”记录2048条：小时流量记录：90天：分钟流量记录：7天

；GQ智能差压流量计是配合标准孔板节流装置使用的一体化差压式流量计。

葛精度单晶硅谐振式复合传感器为测量元件，在外观结构上与数据采集器、

只算器、数据储存器、显示器、键盘、电源、信号避雷器、通信接口等部件

一体．通过自动测量流体的差压、压力、温度并作温压补偿，按国标《GB／T

6—2008》自动积算天然气流量，并就地显示、储存和上传计量结果。本产品

十量精度高、性能可靠、单向过载能力强、量程宽、功耗低、校准方式简捷、

：口日志记录完善、安装方便等优点，是天然气输送场合理想的流量计量仪表。
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地址：四川省成都市高新区(西区)西芯大道4号电话：028—85162746
传真：028—85158327 网址：www．ssgjc．com 邮箱：sgi@ssgic．com
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